Shell Growth Pattern and Percentage Flesh Yield of the West African Clam, Galatea paradoxa (Born, 1778) from Itu Creek, Niger Delta Nigeria by Akinjogunla, V.F. & Moruf, R.O.
Available online at http://www.ajol.info/index.php/njbas/index  




Shell Growth Pattern and Percentage Flesh Yield of the West African Clam,  
Galatea paradoxa (Born, 1778) from Itu Creek, Niger Delta Nigeria 
 
*V.F. Akinjogunla and R.O. Moruf 
Department of Fisheries and Aquaculture, Bayero University, Kano, Kano State Nigeria 



















ABSTRACT: Shell Morphometry is a fundamental tool for the evaluation of phenotypic stocks. The shell 
growth pattern and percentage flesh yield of Galatea paradoxa from Itu Creek in Niger Delta were 
investigated using standard morphometric methods. The mean in centimeter (cm) of 9.71±0.09, 
35.02±0.22, 23.21±0.12, 37.11±0.25, 29.31±0.16 and 7.32±0.04 were recorded for shell length, maximum 
width, maximum height, nacre length, nacre width and hinge length respectively. Mean live weight of 
115.70±1.09 g, mean flesh weight of 37.91 ± 0.23g and mean shell weight of 66.82±0.97 g were recorded 
for this species. Galatea paradoxa showed negative allometric growth (b < 3) while the correlation 
coefficients (r) in all the shell variables were far below „1‟, indicating a week correlation between the 
parameters. About 19% of the live weight of the clam is made up of flesh by weight. 
Keywords: Bivalve, Clam, Shell dimension, Niger Delta. 
 
INTRODUCTION 
The Phylum, Mollusc is known to radiate 
successfully into a variety of habitats; the great 
majority of which are aquatic while some are 
found mostly in shallow waters and sometimes in 
intertidal zones where they burrow into the mud 
in the beds of the river which serves as their 
habitat. Clams, oysters and mussels are bivalve 
molluscs which are highly popular, nutritious and 
commercially available in southern parts of 
Nigeria. They are relatively cheap source of 
animal protein and the shells have been affirmed 
as good feedstuff in animal feed formulation 
(Moruf and Akinjogunla, 2018). World production 
of bivalve has been gradually increased over the 
last two decades due to reflection of strong 
demand (Gallardi et al., 2014). The availability of 
commercially important bivalve resource will 
probably reach the over exploitation level in 
future, if the harvesting of shellfish is still carried 
out continuously from natural habitats in coastal 
zone without implementing sustainable fishery 
management practices (Kumar et al., 2018). The 
knowledge of growth pattern which can be useful 
for the population assessment of the species will 
be needed in planning sustainable aquaculture 
and fishery management practices. 
 
The West African Clam, Galatea paradoxa 
(Donacidae), is a bivalve mollusc that is largely 
abundant in a few large rivers in West Africa 
countries like Cross and Nun (Nigeria), Sanaga 
(Cameroon) and the Volta (Ghana) (Adjei-
Boateng et al., 2009).The species is a very 
common bivalve species found almost throughout 
the coastal regions of Nigeria (Adeyemo et al., 
2013); it spawns and develops mostly in 
freshwater environment. However, if transferred 
into the stagnant water like dams, it will still grow 
but may not reproduce, and the meat would be 
less palatable (Ikpeme and Johnny, 2018). In Itu 
Local Government Area of AkwaIbom State, it is 
heavily harvested by artisanal fishermen except 
during the wet season when the water level is 
high. This act puts pressure on the very young 
members of the species; hence the need for 
conservation measures to be applied (Ikpeme 
and Johnny, 2018). A number of environmental 
factors which influence shell properties of bivalve 
species include water quality, depth, turbulence 
and current, quality of phytoplankton, type of 
sediment, amongst others (Obirikokang et al., 
2013). 
 
Growth morphometric studies can be used to 
evaluate fishery stocks, population dynamics and 
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to describe “phenotypic stocks” (Guimaraes-Silva 
et al., 2015). Shellfish length and weight 
relationship (LWR) is a fundamental indicator for 
stock assessment and the growth parameter 
contributes to the knowledge of its growth pattern 
estimation. The increasing strong demand of 
mollusc as food in southern Nigeria, together with 
the dearth of information on growth dimensions of 
clam assemblages in Nigeria has prompted this 
study. Therefore, the study aimed at investigating 
the shell growth pattern and soft tissue weight of 
the clam species, Galatea paradoxa in Itu Creek 
of Niger Delta. 
 
MATERIALS AND METHODS  
Sample collection 
Samples of the G. paradoxa were obtained 
between April and September 2018 from artisanal 
fishers operating around the Itu creek in Akwa 
Ibom State. The sampling site is geographically 
located at 5° 39' 0" North, 8° 1' 0" East. Random 
sampling was carried out between 17.00 and 
19.00 hours on monthly bases. A total of eight 
hundred and sixteen (816) specimens were used 
in the study. The samples were ice-packed in 
coolers and transported to Department of Marine 




Shell dimensions were measured (to the nearest 
0.01 cm) using a Grip Vernier Caliper of 0.5 cm 
precision, while the weights were measured in 
gram using Electronic Compact Scale (atoma-
110C). The morphometrics include maximum 
dimension of the anterior-posterior axis (shell 
length), anterior-posterior length (maximum 
width), maximum distance between the external 
surfaces of the two valves when they are closed 
(maximum height), distance from the hinge to the 
end of the nacre layer inside the shell (nacre 
length), maximum distance between the anterior 
and posterior margin of the nacre layer (nacre 
width), maximum distance between the tips of the 
anterior and posterior ears along the hinge line of 
the clam (hinge length). These morphometric 
characters were measured and recorded in 
proformas for each clam before dissection. The 
statistical width/length – weight relationships 
were established using the parabolic equation 
below. 
 
     …………. I (Pauly 1983) 
 
W= Total weight of clam‟s shell in gram (g) 
L= Length of clam‟s shell in centimetre (cm) 
a= Regression constant (intercept) 
b= Regression coefficient (slope) 
 
Relationship was transformed into a straight line 
logarithm: 




Data generated were presented as mean ± 
standard error (descriptive statistics) using 
Microsoft Excel 2010 while co – efficient of 
determination (r2) was used to determine quality 
of linear regression. 
 
RESULTS 
The values of tissue weight and shell 
morphometric of Galatea paradoxaare are 
presented in Table 1. The ranges in cm from 3.41 
to 16.02 (9.71±0.09), 11.02 to 64.00 
(35.02±0.22), 9.11 to 40.21 (23.21±0.12), 8.04 to 
73.32 (37.11±0.25), 7.03 to 45.13 (29.31±0.16) 
and 3.03 to 12.04 (7.32±0.04) were recorded for 
shell length, maximum width, maximum height, 
nacre length, nacre width and hinge length 
respectively. Mean live weight of 115.70±1.09 g, 
mean flesh weight of 37.91 ± 0.23g and mean shell 
weight of 66.82±0.97 g were recorded for this 
species. About 19% of the live weight of clam is 
made up of flesh by weight. 
 
  




Table 1: Growth dimensions of the West African Clam, Galatea paradoxa from Itu Creek 
Dimensions Minimum Maximum Mean±StandardError 
Shell Length (SL) cm 3.41 16.02 9.71±0.09 
Maximum Width (MW) cm 11.02 64.00 35.02±0.22 
Maximum Height (MH) cm 9.11 40.21 23.21±0.12 
Nacre Length (NL) cm 8.04 73.32 37.11±0.25 
Nacre width (NW) cm 7.03 45.13 29.31±0.16 
Shell volume (SV) ml 110 230 133±1.01 
Hinge Length (HL) cm 3.03 12.04 7.32±0.04 
Live weight (LW)g 98.21 219.28 115.70±1.09 
Flesh weight (FW)g 18.38 51.89 37.91±0.23 
Shell weight (SW) g 25.44 158.39 66.82±0.97 
Percent flesh yield (%) 9.90 63.83 18.72±0.02 
 
The shell dimension – weight relationships are 
illustrated in Figures 2 – 9. The exponent „b‟, 
varied from 0.5792 (maximum height – shell 
length) to 2.4733 (shell weight – shell length). 
The value of “b”, 2.261 in Figure 1 showed that 
the West African Clam exhibited a negative 
allometric growth pattern while the correlation 
coefficient (r), 0.7763 indicates a strong 
correlation (close to „1‟) between its shell length 




Figure 1: Log shell length – Log live weight 
relationship of Galatea paradoxa from Itu Creek 
 
The values of “b” (1.6332) and “r”(0.6855) in 
Figure 2 showed negative allometric growth and 
a positive correlation between the shell length 




Figure 2: Log shell length – Log flesh weight 
relationship of Galatea paradoxa from Itu Creek 
The value of “b”, 2.4733 in Figure 3 
representsnegative allometric growth whiles the 
correlation coefficient of 0.7701 indicates a strong 
correlation (close to „1‟) between its shell length 



















Log Shell Length 
Log  LW = -0.6129 + 2.261 Log SL 




















Log Shell Length 
Log  FW= -0.5773 + 1.6332 Log SL 
R² = 0.4699 r = 0.6855 




Figure 3: Log shell length – Log shell weight 
relationship of Galatea paradoxa from Itu Creek 
As shown in Figure 4, the maximum height and 




Figure4: Log max. height– Log shell weight 
relationship of Galatea paradoxa from Itu Creek 
The value of “b”, 1.1443 in Figure 5 represents 
negative allometric growth while the correlation 
coefficient of 0.4667 indicates a week correlation 





Figure 5: Log nacrewidth – Log shell weight 
relationship of Galatea paradoxa from Itu Creek 
The West African Clam according to Figure 6, 
exhibited a negative allometric growth (b=1.2354) 
and a weak correlation (r= 0.4664) between its 




Figure 6: Log max.width – Log shell weight 
relationship of Galatea paradoxa from Itu Creek 
Also in Figure 7, the shell length and maximum 























Log Shell Length 
Log  SW = -0.9724 + 2.4733 Log SL 





















Log Maximum Height 
Log  SW = 0.671 + 0.9768 Log MH 





















Log Nacre Width 
Log  SW = 0.4036 + 1.1443 Log NW 





















Log Maximum Width 
Log  SW = 0.2166 + 1.2354 Log MW 
R² = 0.2175 r= 0.4664 






Figure 7: Log shell length – Log max. width 
relationship of Galatea paradoxa  from Itu Creek 
The value of “b”, 0.5792 in Figure 8 represents 
negative allometric growth while the correlation 
coefficient of 0.3949 indicates a week correlation 





Figure 8: Log shell length – Log max. height 
relationship of Galatea paradoxa from Itu Creek 
The values of “b” (0.6609) and “r” (0.5051) in 
Figure 9 showed negative allometric growth and 






Figure9: Log shell length – Log nacre width 
relationship of Galatea paradoxa from Itu Creek 
The relationship among log shell dimensions of 
Galatea paradoxa from Itu Creek are presented 
in the regression equations shown below: 
LW= -0.6129 SL2.261 (R² = 0.6027, r=0.7763, 
N = 816) 
FW=-0.5773 SL1.6332 (R² = 0.4699, r=0.6855, 
N = 816) 
SW=-0.9724 SL2.4733 (R² = 0.5930, r=0.7701, 
N = 816) 
SW= 0.671 MH0.9768 (R² = 0.2048, r=0.4525, 
N = 816) 
SW= 0.4036NW1.1443 (R² = 0.2178, r=0.4667, 
N = 816) 
SW= 0.2166 MW1.2354 (R² = 0.2175, r=0.4664, 
N = 816) 
MW= 0.1557 SL0.6136 (R² = 0.2567, r=0.5067, 
N = 816) 
MH= -0.1057 SL0.5792 (R² = 0.1560, r=0.3949, 
N = 816) 
NW= 0.0059 SL0.6609 (R² = 0.2551, r=0.5051, 
N = 816) 
 
DISCUSSION 
In this study, the exponents were generally lower 
than 3, indicating negative allometric growth. The 
correlation coefficients (r) in all the shell variables 
were below „1‟, showing a week correlation 
between the parameters. Thus, indicating that the 
clam (Galatea paradoxa) body forms did not grow 


























Log Shell Length 
Log  MW = 0.1557 + 0.6136 Log SL 
























Log Shell Length 
Log  MH = -0.1057 + 0.5792 Log SL 





















Log Shell Length 
Log  NW = 0.0059 + 0.6609 Log SL 
R² = 0.2551 r= 0.5051 
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proportional to weight. This finding conforms to 
the works of Moruf and Ojetayo (2017) and 
Lawal-Are et al., (2019) on mangrovecrustaceans 
of Lagos Lagoon.  
 
Growth pattern for the clam was based on the 
length/weight relationship. The shell length of the 
West African Clam, G. paradoxa examined in this 
study was higher than 7.01 ± 0.34 cm reported 
by Kingdom et al. (2012) for G. paradoxain Ikebiri 
Creek. Likewise, the 63.26 ± 0.50 mm recorded 
by Ehigiator and Osawaru (2016) for 
Egeriaradiata in the Forcados River was smaller. 
The mean live weight in this study was higher 
than the highest value of 41.32 + 0.61 reported 
for the same species in the Volta River Estuary 
(Obirikokang et al., 2013). The differences in the 
weights of these clams may be physiological and 
could be a function of environmental parameters. 
As recommended by Moses (1990), the landing 
of young clams (< 6.0 cm shell length) should be 
prohibited to sustain optimum harvest. Soft tissue 
yield of the clam in this study was lower than 24% 
reported by Bascinar et al. (2009) for Swan 
mussel in Lake Chad, Turkey and 37.7% 
observed by Cetinkaya (1996) for 
Uniostevenianus in Golmarmara. According to 
Ehigiator and Osawaru (2016), the growth of an 
individual clam could be limited due to the direct 
investment of energy to shell growth instead of 
the soft tissue. This is due to the need for strong 
shell and a high capacity to live in adverse 
conditions. 
 
Observed values of the regression coefficient (b) 
for G. paradoxa in this study were less than 3, 
indicating negative allometric growth. This is in 
conformity with what were recorded for 
Pernaviridisfrom Bangladesh coastal waters 
(Khan et al, 2010) and Tympanotonus fuscatus 
from Lagos Lagoon (Moruf and Lawal-Are, 2015) 
but contrary to the positive allometry recorded for 
Portunus validus in Lagos coast(Moruf and 
Lawal-Are, 2017). The correlation coefficients (r) 
in all the shell variables were below „1‟, showing a 
week correlation between the parameters. 
Bivalve growth and the allomentry between the 
shell and the flesh are known to be affected by 
the animal reproductive condition, population 
status and physicochemical variables of habitat 
(Ehigiator and Osawaru, 2016).The growth 
activity could also be determined by the sex of 
the organism, quantity and quality of food 
available, salinity and water temperature (Dall et 
al., 1990; Akinjogunla and Moruf, 2018). The 
week correlations among the shell dimensions for 
G. paradoxa in this study is similar to the 
observation of Gimin et al.(2004) for P. erosa, but 
contrary to what were reported by Ross and Lima 
(1994) and Deval (2001) for Dreissena spp and 
Chamelea galllina respectively.  
 
CONCLUSION 
The West African Clam, G. paradoxa in Itu Creek 
exhibits negative allometric growth pattern and 
lack strong correlation within shell dimensions; 
this is typical of many bivalve molluscs.About 
19% of the live weight of the clam species is 
made up of flesh by weight. 
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